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This invention relates to 'a liquid dispensing 
system particularly adapted for the dispensing 
of volatile liquids such as gasoline, and it has 
particular reference ton dispensing system where 
in the liquid is measured under conditions insur 

, ing a minimum pressure drop through the meas 
uring element, and to apparatus by means of 
which the system may be effectively utilized. 
A system now commonly employed for the dis 

pensing of gasoline . comprises a pumping unit 
drawing liquid from a reservoir for discharge to 
a delivery point through an interposed air sep 
arator and liquid meter. The gasoline?owing 
from the pump is, of course, under a positive 
pressure head, and this head has created problems 
in the design and maintenance of two of the ele 
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ments through which the liquid thereafter ?ows,-- _ 
namely, the air separator and the meter. Basi 
cally, the function of the air separator is to elimi 
nate air or other incondensible gases from the 
pump e?iuent, because if such gases were allowed 
to flow to the meter, accurate readings would not 
be possible. The meter, in turn, invariably con 
tains some element movable under the force of 
the ?owing liquid, and the movement is registered 

7 to determine the quantity of liquid actually dis 
pensed. 
The relatively high pressure head of the pump 

‘eiiiuent composed of mixed gas and liquid is 
eventually reduced to atmospheric pressure, the 
gas volumes bleeding to the atmosphere through 
a suitable vent in the separator, and the liquid 
portion discharging to atmosphere through the 
delivery hose.‘ These pressure drops occur within 
a relatively limited distance, and the stated prob 
lems arise from the circumstance that such pres 
sure reductions ‘tend (1) to eject gasoline from 
the vent of the separator, and (2) to force un 
registered volumes of liquid through the meter 
element itself. While the art has heretofore been 
able to meet these problems after a fashion, it 
has not, insofar as I am aware, attacked the 
problem from the viewpoint of eliminating the 
stated cause of the pressure reductions between 
the discharge side of the pump and the atmos 
pheric discharge points. The present invention 
proposes to do so. . 

To that end, the invention, in one aspect, con 
templates a liquid dispensing system wherein the 
liquid meter, instead of receiving the pump dis 
charge, is disposed in the suction line of the pump, 
and the liquid discharging from the pump ?ows 
directly to the delivery hose. I 
In another aspect, the invention provides for 
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side of the pump, and, as it will more fully appear 
hereinafter, such air separator may perform two 
functions. These are: ?rst, the heretofore in 
tended function of eliminating air from the liquid 
before the liquid enters the meter; and, second, 
the interruption of liquid ?ow under any condi 
tion which tends to overload the system with gas. 
Treated in another manner, the invention more 

over provides an improved air-eliminating liquid 
pump which operates, in an automatic fashion, to 
dispense or deliver air-free liquid volumes, and 
which pump may, therefore, be utilized in other 
systems than the one just outlined. . 
The principles of the invention, and the ad 

vantages to be obtained from the use thereof, 
will be made clear by a perusal of the ‘following 
description, read in connection with the accom 
panying drawings, wherein: 
Fig.1 is a diagrammatic or schematic View, 

showing the components and arrangement of the 
elements in the novel system, and, 

Fig. 2 is a view, partially in section and par 
tially in elevation, of a combined pumping unit 
and air separator, as itmay be incorporated in 
the system. 
The system illustrated in Fig. 1 comprises a 

supply tank T containing the gasoline or other 
liquid to be dispensed, an air separator S, a flow 
meter M, and a pump P, which are connected 
in series, with respect to the path of liquid flow, 
in the order stated. The tank is connected to 
the separator by a suction conduit ll, while a 
separator delivery conduit I2 and meter delivery 
conduit 13 serve to complete the connections be 
tween the tank and the suction side vof the pump. 
Actuation of the meter M by the ?owing liquid is 
re?ected in a counter l5, suitably connected to 
the meter, and ‘which therefore registers the 
number of gallons of liquid ?owing through the 
circuit. The pump e?luent is delivered through a 

a conduit 16 and a hose I‘! to a manually controlled 
dispensing nozzle Hi. 

It will be observed that both the separator and 
meter are located on the suction side of the pump, 
and, accordingly, neither of these elements is sub 
jected to high pressure, nor is there the danger 
of leakage of the in?ammable gasoline now en 
countered in the customary systems. ‘ 
The air or other incondensible gas, eliminateo 

in the separator S, is advantageously withdrawn 
by means of an auxiliary pump 20 whose dis 
charge line 2| is connected to a condensing cham 
ber 22. This chamber is provided with a vent 
line 23 permitting the gases to escape to the at 

the dispomtion of an air separator on the suction 55 mosphere, and with a drain 24, governed by a 



2 
?oat-controlled valve 25, which is connected to 
the suction line H, or other suitable discharge 
point. When the liquid entering the condensing 
chamber 22 accumulates su?iciently to raise the 
?oat, ‘such liquid returns to the system, and the 
drain 25 is thereupon again closed. 
The air-free liquid ?owing from the separator 

must, of course, go through the meter M, and 
thereafter it ?ows to the pump P, either for 
delivery to the nozzle 18, or for movement through 
by-passing circuits, if the conditions so require. 
The pump P, which may here be regarded as a 

usual positive displacement type, is provided with 
the customary over-load by-passing circuit at, 
bridging the discharge and suction ports, and 
which circuit includes a spring loaded by-pass 
valve 32. When the delivery nozzle it is closed, 
and if the pump is then delivering liquid, the 
valve 32 opens under the discharge pressure, thus 
permitting recirculation of the liquid without in~ 
juring the pump. , 
The pump P is also provided, in this invention, 

with another by-pass circuit 33 containing a valve 
3%, herein illustrated as being of the butter?y 
type. The position of the valve 3d, and hence 
the operation of the circuit 33, is controlled by 
the liquid level, or air volume condition, in the 

. separator S. To this end, the main. chamber of 
the separator S contains a ?oat 35 which is con 
nected to the valve {it by a mechanical linkage 
system 36, 3?, 38, 39. _ 
When the float 35 is raised, as it will be under 

conditions of normal operation, because of the 
liquid in the separator S, the linkage moves the 
valve 33 to closed position, and the liquid de 
livered by the pump must therefore either ?ow 
to the nozzle is, or through the by-pass circuit 
3|. On the other hand, if the separator is over 
loaded with air, then the float 35 drops to open 
the valve 34, thus establishing the by-Pass cir 
cuit 33, and preventing the further discharge of 
liquid through the nozzle i8, or the induction of 
liquid from the tank T. Under conditions lead 
ing to the opening of either by-pass circuit, there 
is, of course, vno ?ow of liquid through the meter 
M 
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sition to facilitate the arrangements of the by 
pass circuits. 

Referring ?rst speci?cally to the pumps shown 
in Fig. 2, it will be understood that each is pro 
vided with a rotor or other pumping element, lid 
and 42 respectively, ‘which are mounted on a com~ 
mon shaft 43 extending beyond the outer housing 
wall of the pump 26. _. The end of the shaft 63 is 
provided with a pulley 45 adapted to receive a 
driving belt 45 extending to a motor (not shown), 
to provide power to drive the pumps. The body 
or casing of the main pump P is provided with 
inlet and outlet passages, t8 and 41 respectively, 
for connection to the inlet and outlet lines it 
and It, and these passages may communicate 
through another passage 48 formed in the body, 
and which passage 48 is provided with a valve 
seat 49. The passage ?t constitutes a partial con» 
solidation of the previously described by-pass cir 
cuits 3i and it. 
The separator of Fig. 2,‘wh.ich has been gen 

erally designated by the reference letter S, com-= 
prises a casting formed with high and low level 
liquid inlet and outletports for connection to 
the lines ii and i2, and with an internal ba?ie 
wall 55 provided'with an ori?ce 52 at its lower per‘ 
tion. This wall, in effect, divides the casting into 
a receiving chamber 53 and a ?oat chamber 56. 
Mixed liquid and gas entering the casting falls in» 
itially into the chamber 53, and the resulting 
agitation causes the air to rise to the top. The 
liquid body in the chamber 513 is relatively quies» 
cent, as is desired to avoid too violent movement 

~ of the ?oat 35 which is disposed therein. 
35 

45 

As soon as the auxiliary pump 20 removes the 
excess gas volume from the separator S, more 
liquid flows‘ from the tank T, the ?oat35 is raised, 
and the system is thereupon reconditioned for 
normal operation. 
The system just described is illustrated more 

replet'ely in Fig. 2, with respect to the construc 
tion and arrangement of the pump and separator 
units. Insofar as they are‘ applicable, the same 
reference numerals will be adopted vto facilitate 
comparison of the two ?gures.‘ This ?gure also 
shows how the units may be brought into com 
pact relationship, in order to obtain the space 
economy required by the casings commonly em 
ployed in gasoline dispensers. ' 
The general circuits are, of course, the same as 

have just been described. Thus, the main liquid 
path from the tank to the delivery point is taken 
through the suction conduit I I, separator S, lines 
l2 and I3 which lead to and away from the meter 
M, main pump P, and discharge line B6, II, and 
It. The auxiliary pump 20, which is now shown 
as being disposed in the same casing as the 
liquid'pump P, has its suction side connected 
to the separator S, and its discharge line 2| enter 
mg the condensing chamber 22, now mounted on 
top of the separator. The pumping and separat 
ing portions are moreover brought into juxtapo 
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The base of the previously described condens 
ing chamber 22 forms a cover for the separator 
casting, and it contains a suction port 58 com= 
municating with the vapor space above the cham 
bers 53 and 563. The port 55 is connected, through 
a suitable ?tting, to a line H extending to the 
suction side of the auxiliary pump 2d. Gases 
which separate from liquid entering the separator 
S may therefore ,be withdrawn by the pump as 
for discharge, through the line 2i, into the con 
denser 22. Inasmuch as a condition may arise 
wherein the port 56 is closed, the lines 57 and 
ii are interconnected through a spring-loaded 
check valve v58, which opens toward the suction 
line 51 when the condition arises, and ‘thereby 
provides a simple by-pass. Liquid condensing in 
the chamber 22_drains back to the chamber 58' 
through the connecting passage 25. 

It will be noted that the main casting for the 
separator S is formed with an offset wall 6| 
which is adapted to align with the seat opening 
49 formed in the adjacent wall of the casing of 
the main pump P. The lower portion of the wall 

' GI, and the wall of the main pump P adjacent 
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the discharge port 41, are both tapped to receive 
suitable ?ttings, to provide the previously de 
scribed overload by-pass circuit 3|, the check 
valve 32 being connected in this circuit. Liquid 
?owing through these ?ttings returns to the suc 
tion port 46 through the passage“, and thus 
circulates around, rather than through, the valve 
seat 45. ' 

The fluid passage extending between the port 
4‘! and passage 48, through the valve seat 49, is 

- adapted to be closed by the butter?y valve 34, 
the position of which is determined by the ?oat 
35, The ?oat 35 is formed with upper and lower 
vertical stems 66 and 61, the upper stem having 
a valve tip adapted to close the port 56, and 
extending through a guide bracket 68 mounted’ 
in the chamber 54. When in its upper position, 



as will occur when the chamber 54 is ?ooded, the 
?oat serves to close the inlet line to theauxlliary 
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pump 20, thus setting up the condition for by- _ 
. passing operation through the check valve 58. 

The lower stem 61 of the ?oat 35 is connected, 
through a'clevis connection 69, to one end of a 
lever H, the opposite end of which is secured to 
a rotatable shaft 12 mounted in a bearing block‘ ‘ 
13 disposed within the chamber 54. The shaft 
extends through the wall of the casting S, leak 
age, of course, being prevented by any suitable 
packing gland. The free end of the shaft 12 has 
secured thereto a lever ‘I5, the other end of 
which is pivoted to a link 18. The pivot for the 
valve 34 also extends through the wall of the 
pump P, to receive a lever 11, whose free end 
is connected to the link 16. Thus, as the ?oat 
35‘ drops, the lever ‘I5 is depressed to rotate the 
lever 11 and thereby open the valve 34, while 
the raising of the ?oat 35 causes the valve to 
close against its seat 49. 

Let it be assumed that the chamber 54 con 
tains very little liquid, as will occur when an ex-‘_ 
cessive quantity of air is introduced into the sep~ 
arator. It is desirable, upon the occurrence of 
any such condition, to interrupt the operation of 
the system as one capable of pumping and mea 
suring liquid, since any air which enters the line 
I! will impose a false reading on the counter l5. 
Under this condition, the ?oat 35 drops to open 
the valve 34, in the manner Just described, to 
establish the by-pass circuit from discharge pas 
sage " to inlet passage 45, via valve seat 49 and 

7 tion of the operator to a defective condition, y 
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line and sight glass and associated ?ttings. Such 
arrangement introduces two desirable safety fac 
tors. In the event of any leak in- the meter orv 
separator or connecting lines, air is aspirated 
into the system, thus preventing the-‘loss o; gaso-i 
line and its attendant ?re hazard. Moreover, ' 
such injection of air immediately tends to inter-v 
rupt normal operation, thus inviting the atten 

which might otherwise pass unnoticed. 
» It will, of course, be readily apparent to those I 
skilled in the art that the speci?c means and 
arrangements of parts are susceptible of numer 
ous modi?cations and variations‘, and that the 
invention is applicable to the pumping or dis-‘ 
pensing of other. liquids than gasoline. The 
foregoing description is therefore intended to be 
illustrative, and it is also intended that the in 
vention should embrace all embodiments of its 
principles as are within the scope of the follow; 
ing claims. 

I claim :, v 

1. Dispensing apparatus for liquids such as 
gasoline which contain adventitious quantities of 
air comprising, a source from which the gasoline 
is withdrawn for delivery, a liquid pump having 
a discharge line, an air separator disposed in 
series with the suction side of the pump and said 
source, a by-pass circuitfor the pump, and means 
responsive to the introduction of excessive gas 
volumes into the separator for opening said by 

- pass circuit and thereby interrupting the opera 

passage 48. This action will take place whether . 
- the nozzle I8 is opened or closed, and therefore 
will occur irrespective of the pressure drop across 
the overload -by-pass valve 3 I. 
Concurrently with this action, the auxiliary 

pump 20 commences its duty of evacuating the 
air from the separator S. As the removal of 
the air progresses, an increasing percentage of 
the chambers 53 and 54 will be occupied with 
liquid, thus raising the ?oat 35 until the valve 
34 is again closed, and the suction line 51 for 
the pump 20 is blocked by the valved ?oat stem 
66. 
The overload by-pass valve'3l may open when 

ever the pressure on the discharge side of the 
pump P becomes excessive, which is, of course, 
the intended condition for an ordinary by-pass 
valve. ' 
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It will betobserved that the described invention ‘ 
involves a number of unusual features. First, 
the meter is disposed on the suction side of the 
pump. Heretofore, this has been considered a 
practical impossibility, because it is necessary to 
eliminate air from the liquid which passes the 
meter. It will be apparent that the proposal is, 
however, entirely practical, as has been de 
scribed in this specification, and that thereby the 
high head pressure of the pump cannot possibly 
affect the meter operation. Second, it has here 
toiore been the prevailing practice to place the 
separator on the discharge side of the pump. 
The present invention departs from such prac 
tice, and moreover-modi?es standard separator 
practice in such way as to make an overloaded 
separator ‘condition an automatic means for in 
terrupting the ?ow of liquid to both the pump 
and meter. ' 

It is also to be noted that a substantial num 
ber of the units of the apparatus are disposed‘ 
on the suction side of the main- pump, and 
therefore the portion of thedispenser under a 
positive pressure is con?ned to the discharge 
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tion of the pump. 
. 2. Dispensing apparatus for liquids such as 
gasoline comprising a source for the gasoline, a 
separator, a suction line connecting the separator 
to the source, a meter connected to the discharge 
side of the separator, and a pump connected to 
the discharge side of the meter, a ?oat in the 
separator .adapted to rise and fall with variations 

. in the liquid volume therein, a by-pass circuit for 
the pump disposed between the inlet and outlet 
ports thereof, a valve in said by-pass circuit, and 
means responsive to the movement of the ?oat 
for‘controlling the opening and closing of the 
valve. ~ 

3. In a dispensing apparatus having a liquid 
pump for withdrawing liquid from a supply 
source, a suction line for the pump, an air sep 
arator disposed in the suction line, an air vent 
port in the separator, an auxiliary pump having 
an inlet connected to the vent, a condensing 
chamber connected to the discharge side of the 
auxiliary pump, a return line from the condens 
ing chamber to the suction line, a by-passfor 
the liquid pump, a valve for controlling the by- 
pass, a ?oat in the separator, and means extend 
ing between the ?oat and the valve to operate 
the valve in response to movements thereof in 
duced by changes in the relative volumes of liquid 
and air in the separator. 

4. Liquid dispensing apparatus comprising an 
air separator having a liquid inlet,‘a liquid outlet, . v 
and an air vent, a source of liquid to be dispensed 
connected to the liquid inlet, a liquid pump 
adapted to receive liquid from the separator for 
delivery to a discharge line, means in the dis 
charge line to interrupt the ?ow of liquid there 
through, means for by-passing liquid around the 
pump, and means responsive to the amount of 
liquid in the separator and to the condition of 
the interrupting means in the discharge line for 
operating the by-passing means. 

5. Liquid dispensing and measuring apparatus 
comprising a ‘source of liquid supply communi 
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eating with a flow meter and thence with the 
inlet side oi’ a liquid pump, a by~pass connection 
between the discharge and suction sides of the 
pump, a valve for closing said connection, a re 
ceptacle into which the liquid .to be dispensed is 
discharged, a ?oat in said receptacle, and means 
operative upon the lowering of the ?oat to open 
the valve in the by-pass connection and thereby 
prevent the flow of liquid through said meter. 

6. In a liquid dispensing system wherein a 
pump withdraws liquid from a source of supply, 
a pump provided with a by-pass circuit, a sep= 
arator adapted to receive the liquid and gas ad 
mixed therewith, a ?oat in the separator, a but 
ter?y valve‘ in the by-pass circuit, and means 
connecting the ?oat and valve to open the valve 
and circuit \when the ?oat drops under condi 
tions of limitedliquid volume and excessive gas 
volume in the separator. - ~ ‘ 

7.v A liquid dispensing apparatus comprising a 
source for the liquid to be discharged, a separator, 
a ?ow meter, a liquid pump, and a manually oper 
able discharge nozzle, piping connections for con 
necting said elements in series in the order named 
whereby the liquid ?ows successively to and 
through said elements, an air exhausting means 
connected to the separator and a condensing 
chamber connected to said exhausting means to 
receive the discharge thereof, said condensing 
chamber being connected both to the atmosphere 
and to the inlet side of said separator to provide 
a shunt circuit for the elimination of air and the 
reclaiming of condensate, a ?oat in the separator, 
a by-pass circuit around the pump, said by-pass 
circuit including a valve, means responsive to the 
movement of said ?oat for operating said valve, 
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and means responsive to the manual operation 
of the discharge nozzle while sa'id pump is oper 
ating for by-qpassing liquid around said pump- ir 
respective of the position 01' said ?oat. 

8. In a liquid delivery apparatus, a pump hav» 
ing a suction side connected to a source of supply 
and a discharge side connected to a delivery line, 
a valve in the discharge line adapted to be 
opened and closed during the operation of the 
pump, an air separator receiving the liquid to be 
dispensed, said separator having an exhaust ventv 
for air and a ?oat adapted to rise and fall with 
changes in the relative volume of the liquid and 
air separator, a liquid by-pass circuit around the. 
pump, valve means for the Toy-pass circuit, and 
means responsive to either the opening or clos= 
ing of the valve in the discharge line or the 
movement of the ?oat ior controlling flow 
through the by-pass circuit past said by-pass 
valve means. a 

9. In. apparatus for dispensing and measuring - 
air-free liquid, a source of liquid to be dispensed, 
a delivery line, a pump for withdrawing the liquid 
from said source for transmittal to the delivery 
line, a hydraulic connecting line extending from 
said source to the inlet of the pump, an air sep 
arator and a flow meter disposed in series in said 
hydraulic connecting line between the source and 
the inlet of the pump, a ?oat in the separator. 
said ?oat being movably responsive to the liquid 
level in the separator, and means controlled by 

. said ?oat for stopping ?ow of liquid into the de 
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livery line and thereby preventing the ?ow oi 
liquid through the meter. ' 

PORTER S. MORGAN. 


